1 Pathogen-related signals induce a number of cytosolic pattern-recognition receptors (PRRs) to 2 form canonical inflammasomes, which activate pro-caspase-1 and trigger pyroptotic cell death.
Introduction 27
Caspase-1 is a cysteine protease that induces pyroptotic cell death in response to a 28 number of pathogen-associated signals (Broz and Dixit, 2016; Lamkanfi and Dixit, 2014) .
The ASC-independent inflammasome requires caspase-1 processing 152 We next wanted to study the requirements for ASC-independent inflammasome activation 153 in greater detail. We initially discovered DPP8/9 inhibitor-induced pyroptosis in human THP-1 154 cells (Okondo et al., 2017) , which is mediated by CARD8 (Johnson et al., 2018) . We observed 155 little, if any, caspase-1 and IL-1b processing, and designated this death as "pro-caspase-1 156 dependent" pyroptosis. However, as described above, we never formally demonstrated that pro-157 caspase-1 itself mediates this response. We reasoned that we might observe more caspase-1 158 processing, if it was occurring, in GSDMD -/-THP-1 cells, as the cleaved products would not be as 159 readily released into the supernatant. Indeed, we did observe bands corresponding to the p35 160 and p20 fragments in these knockout cells ( Fig. 4A-C) , indicating that the CARD8 inflammasome 
163
We next wanted to determine if caspase-1 processing was required for cell death.
164
Analogous to the previously created uncleavable mouse pro-caspase-1 (mCASP1 D6N) (Broz et 165 al., 2010b), we generated an uncleavable human pro-caspase-1 (CASP1 D5N, Fig. 4C ) in which 166 all Asp cleavage sites were mutated to Asn residues (Thornberry et al., 1992) . We then created 167 HEK 293T cell lines stably expressing wild-type (WT), uncleavable (D5N), or catalytically-inactive 168 (C285A) pro-caspase-1, transiently transfected constructs encoding WT or autoproteolytic-169 defective S297A CARD8 into each these cell lines, and treated with VbP. As expected, we 170 observed robust cell death and GSDMD cleavage in cells with WT pro-caspase-1 and WT 171 CARD8, but not in cells expressing catalytically-dead CASP1 or autoproteolysis-defective CARD8 172 ( Fig. 4D) . Interestingly, we also observed a small amount of the p20 cleaved product in the cell 173 line expressing CASP1 WT. In contrast, we did not observe any cell death or GSDMD cleavage 174 in cells expressing the uncleavable CASP1 D5N. Consistent with these data, transient 175 transfection of a plasmid encoding the active UPA-CARD fragment of CARD8 did not induce GSDMD cleavage in cells expressing CASP1 D5N (Fig. S3A) . Together, these data indicate that 177 pro-caspase-1 autoproteolysis is required for CARD8 inflammasome activation.
179
Cleavage in the caspase-1 interdomain linker (IDL) is essential for activation 180 We next wanted to determine which specific pro-caspase-1 cleavage sites were required 181 for CARD8 inflammasome activation, and to determine if pro-caspase-1 autoproteolysis was also 182 required for NLRP1 inflammasome activation. Pro-caspase-1 is comprised of three domains, a 183 CARD, a large subunit (LS, p20), and a small subunit (SS, P10), separated by two linkers (Fig.   184 4C). Pro-caspase-1 undergoes proteolytic processing at two sites (D103 and D119) in the CARD 185 linker (CDL) that separates the CARD and the p20, and three sites (D297, D315, and D316) in 
192
We found that VbP induced LDH release and GSDMD cleavage in cells expressing CASP1 193 D297N and CASP1 D315N/D315N, but not in cells expressing CASP1 IDL uncl (Fig. 5) . These data
194
show that pro-caspase-1 autoproteolysis within the IDL is critical for both ASC-independent and 195 -dependent inflammasome activation. As predicted by these results, transfection of plasmids 196 encoding ASC, the UPA-CARD of CARD8, or residues 1-328 of human NLRC4, which contains 
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To confirm that IDL cleavage was required for proximity-induced pro-caspase-1 activation, we 208 cloned DmrB-caspase-1 constructs with the IDL mutations described above ( Fig. S3G) . We 209 transiently transfected these constructs into HEK 293T cells, and then treated these cells with the 210 AP-20187. We observed that the WT DmrB-caspase-1 underwent significant autoproteolysis and 211 triggered GSDMD cleavage ( Fig. S3H) . Some pro-caspase-1 autoproteolysis and GSDMD 212 cleavage were also observed for D297N and the D315N/D316N mutants, but not the IDL uncl 213 mutant. Thus, these data confirm the importance of IDL processing for human caspase-1 214 activation.
215
Here, we have shown that the related NLRP1 and CARD8 inflammasomes are remarkably 216 distinct. First, these PRRs have functionally divergent C-terminal UPA-CARD fragments -one 217 that induces an ASC focus to indirectly activate pro-caspase-1 and one that directly activates pro-218 caspase-1. As such, we predict that the physiological outputs of NLRP1 and CARD8 activation 219 will be different in vivo, for example in the kinetics of immune activation or in the type or extent of Bachovchin 
